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Mee hanical Bending D e vic e and M e chanical Arrangem e R t 
with this Type of Bending D e vice 

MKrHANTCAI. RRNDTNfi APPARATUS 

RAncnROTIND OF THK TNVFNTTON 
The invention concerns a mechanical bending devieea pparatus for bending flat 
workpieces, especially sheet metal, with at least one bending too W assembly which has 
at least one part that can be moved by means of a drive, whereby the workpiece can be 
bent along a bendmg line when acted on by the moving tool part, and the moveable tool 
part contoin s is comprised of adjacent segments , on e aft e r anoth e r, in the direction of 
the bending line. The inv e ntion also conc e rns a m e chanical arrangem e nt with the 
bending d e vice d e scrib e d abov e . 

The generic state of the art is dncnmentilhistrated and described in DE 196 40 
124 Al. This prior publication discloses a bending machine with a ^wivelswiveling 
bending tool. A bending cheek of the fwwe tswiveling bending tool is provided with a 
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bending cheek tool, which is in turn composed of tool section s segments arranged in a 
row in the direction of the bending line. Individual tool fiection s segments can be moved 
back and forth between the-loni and lofC positions. If the tool seetiensssgme^ are 
in the ZprC position, they act on the workpiece when the bending ehee fecheek segments 
swivel and thus help bend it. When they go into the JlofC position, the tool 
seeti^segnaentS pass by the workpiece without deforming it. For tooling, th e l M 
bending cheek is always swiveled swiveling with all tool seetm msegments . i.e., those in 
both t he Zonl and IpffZ positions. 

This inv e ntion is d e sign e d to advanc e the state of th e art by making improv e d 
adjustm e nt to changing applications possibl e . 

Th e inv e ntion solves the problem with the mechanical bending device in Patent Claim 
1 and th e mechanical arrangement in Patent Claim 10. 

It is an object of the present invention to provide a novel bending tool assembly 

which is rapidly adjustable for changing the effective length of the bend to be produced. 

It is also an object to prnyide such an assembly which is readily fabricated and 

easily operated. 

SUMMARY OF THF TNVFNTTON 

It has now been found that the foregoing and related objects mav be readily 

attained in a mechanical bending apparatus for bending flat workpieces (6) including at 
least one bending tool as sembly (9. 9a) which has at least one tool part that can be 
moved bv means of a bending tool drive (21. 27a) to bend the workpiece along a 
bending line (1 1) bv being acted on bv the movable tool part. The movable tool part is 
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comnrised of a multiplici ty of adjacent segments disposed along the direction of the 
bending line (I I), and each operativelv connectable to the bending tool drive (27. 21 A) 
to permit rea dy variation of the number of segments so connected and thereby the 
operative length of the movable tool part. 

The bending tool ^9. 9a^ is a swivelahle bending tool with a movable tool part in 
the form of a bending cheek (U. Ua^ that can swivel on a swivel axis (2n running in 
the direction of the bending line n IV The bending cheek n4 14a^ is comprised of a 
multiplicity of segments m. 17aV at least some of which can be selectively connected 
to the bending tool drive (21. 27a^ and can be swiveled on the swivel axis (2\) when 
the drive connection is made to produce the bending action on the workpiece. At least 
some segments (17. 17aVof the bending cheek (14 14a^ are two-arm swivelable levers 
with a bending arm HQ. 19a^ provided on one side of the swivel axis (in for acting on 
the workpiece and bending it. A drive arm (20. 20a) is provided on the other side of 
the swivel axis (2n for selective connection to the bending tool drive (21. 27aV 

Preferably, at least one swivelable lever can be engaged bv a switching device 
(34^ on the drive arm side in a recess G.^^ on a driver (36^ of the bending drive (27a^ or 
disengaged from that recess n.5'> whereby the connection between the swivelable lever 
and the bending drive f27a'> is made in the engaged mode and is broken in the 
disengaged mode. 

The tool assembly includes a control element (24'> with a track (23) between at 
least some of the swivelable levers and the bending drive (27^ and some swivelable 
levers are supported on the drive arm side on the track (23^ of the control element (24^ 
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The swivelahle Ipvftrs heinp selectively connected to the bending toni Hrive nn the 
hendinp ton! drive side hv a switching device. When the drive connection is made 
between the control element (24^ and the bending tool drive (27V the swivelahle lever is 
acted on bv the track (2^^ of the control element (24^ on the drivp arm side and can 
thereby swivel about the swivel axis (2n to produce the bending action on the 
workpiece. The switching device for selectively connecting the control element 
and the bending tool drive (T7\ has at least one coupling part (25^ that can be selectivelv 
engaged and disengaged between the control element (24^ and the bending tool drive 
(21\. The connection between the control element r24'> and the bending tool drive (17^ 
is made when the coupling part (25^ is engaged and broken with the coupling part (25'> 
is disengaged. 

As indicated, the bending tool assemblv (9. 9a) is swivelahle and includes a 
hold-down device extending along the bending line H n so that the workpiece can 
be acted upon in its transverse direction and can therebv be fixed between the hold- 
down device (\5) and a workpiece support (16^ on the side of the workpiece opposite 
the hold-down device H .^V The hold-down device HS^ is comprised of a multinlicitv of 
adjacent segments (m disposed along the direction of the bending line H n. and at 
least some of the segment can be selectivelv connected to a drive for the hold-down 
device H .SV These segments can be moved into a position where thev act on the 
workpiece bv producing a drive connection to bend the workpiece with the segments 
nS^ of the hold-down device (1^^ and segments (17. 17a^ of the bending cheek (14. 
14a1 working together at the same time when the drive of the hold-down device or 
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the hending tnnl drive (27, 27a^ are connected thereto. At least two swivelahle hending 
tool assemblies (9^ can he utilized, each of which has a bending cheek (14^ that can 
swiveL with at least some segments (17^ of the bending cheek (14^ being selectively 
connectable to the bending tool drive (27^ and a hold^down device (15^ The bending 
cheek of one bending tool ass embly and the hold-down device of the other 
bending tool assembly (9) ar^qnged on the same side of the workpiece. On one side 
of the workpiece (6), the hold-down device (15) has a drive (30), and the bending tool 
drive (27^ of the hold-down device (15^ of the other bending tool assembly (9^ have at 

Iml one common drive element. 

The bending apparatus can he included in a machine tool for bending panels on 

a flat workpieces (6) whicli includes at \m\ one mechanical cutting device (39) for 

machine cutting bendable panels in the workpiece. and at least one bending tool 
assembly (9. 9a^ as described hereinbefore so that a control device for the machine can 

move the worKpiece Mween a cutting station and a trending station, 

In th e cas e of th e inv e ntion, at l e ast on e segm e nt of th e tool part is us e d which can b e 
In the present invention, one or more segments of the tool parts which are used are 
connected optionally to the bendin g tool drive. When the worlq)iece is being formed, 
the only segments of the tool part that are moved are those that are actually needed to 
produce the desired bend. The other segments of the tool part can stay in the resting djl 
"ofF' p osition. The right bending tool assembly i s therefore available for each bending 
cycle and no tool change has is necessary. 
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Sp e cial e mbodim e nts of the inv e ntion aro described in d e p e ndent patent claims 2 to 9, 
In th e design of th e invention in Pat e nt Claim 2, th e bending tool swiv e ls and has che e k 

s e gments that can be driven, if neces s ary. The advantage of using the swiveling 

bending tool in the invention is that only the rurwd wnrkpiprm perafive bending arm 

leaves its starting position when the workpiece is being tooled. The rest of the 

workpiece can stay in its initial position during the tooling process, unlike press 

braking, for example. 

In the int e rest of an eff e ctiv e , e asy to build means of introducing th e bonding force 
n e ed e d for tooling th e workpiec e , the bending device in Claim 3 of th e inv e ntion is 
built with at l e ast on e segment of th e b e nding che e k as a two arm swiv e ling lever with a 
b e nding arm and a drive arm. 

Th e d e signs in Pat e nt Claims 4 to 6 of th e invention provide structurally easy to change 
way s of optionally making or br e alcing the driv e connection between th e movable 
segments of the tool part of the b e nding tool and th e bending driv e . 
In another advantageous embodiment of th e invention, according to Patent Claim 7, not 

only is th e part of the tool that can move wh e n th e worlcpiece i s b e ing formed divid e d 

into s e gm e nts, but so is the holding down d e vice assigned to that tool part. Th e 

s e gm e nts of th e holding down d e vice can optionally b e Ry having the hold-down 

divided into segments, those segments can he selectively connected to the drive of the 

holding down device. A connection with the accompanying driv e is mad e for those 

fi ^ gm Pi ntr , of thft hnldinjgr dnwn dflvicg nndhnld-down device. The drive for the bending 

cheeks that^vertarks together with the drive for the hold>down device when a 

workpiece is being tooled. Accordingly, the workpiece is acted e^n^ by the 

6 

PLC/30S38/1012/64^?^^Mvl 
08ffi/442a/03-HRT/ 



beldifighQU-down device or segments of the heidiftgliQM-down device only in the area 
where the desired bend is to be made. Segments of the heldinghoy-down device 
arranged in other, roughly adjacent areas of the workpiece can be kept away from the 
workpiece. This possibility is a special advantage if a bend must be made close to a 
bend that already exists on the workpiece. If the action of the workpiece with the 
segments of the feeWifi^yEM-down device is limited to the area of the workpiece with 
the additional bend, then unwanted deformation of the already existing bend is 
prevented by the segments of the holding-down device. 

Th e model of the inv e ntion in Patent Claim 8 has the option of making By providing 
two bending tool assemblies on the machine, the operator can make bends in opposite 
dkections on the workpiec e b e ing tooled . In the interest of a compact, inexpensive 
design, Patent Claim 9 provide s that the drive of one bending assembly tool and the 
drive of the heldifighQld-down device of the other bending too l asssemhly have at least 
one drive element in common, QjL^t least on one side of the workpiec e b e ing tooled . 
RRTKF DRSCRIPTTON OF THE ATTACHED DRAWINGS 

Th e present invention will be explained in greater detail below with exampl e s 
and highly schematict hg drawings ^ illustrating embodiments of the invention wherein: 

Figure 1 ^^^wf ischematically illustrates a bending machine for machine- bending 
a pieeeworkpjece of sheet metaU 

Figures 2 to 6 she w are enlarged illustrations of the bending tool assembly at 
various points in the sequence of a bending cycle using th e operating states produc e d 
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th e r e by for a bending tool assembly that can be used on the first type of bending 
machine in Figure 4-rl; 

Figures 7a to 7d and 8a to 8d show hi wthe operation of the second type of 
bending tool wftf fawhich mav he used on the bending machine in Figure hh 

Figure 9 shows a double tool assembly that can be used on the bending machine 
in Figure l-and;:_ 

Figure 10 shows a mechanical arrangement for machining sheet metal with a 
separate b ending and a cutting s tation. cutting stations: and 

Figures lla-l Id diagrammatical! v illustrate the operatio n of the tool c omponents 
in the embodiment of Figures 2-6, 
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nRTATT.Fn DRSCBTTPTTON OF THK TT J JTSTRATRD KMRODTMRNTS 
According to Figure 1, a bending machine 1 has a C-shaped frame generally 
designated by the numeral 2 with a top arm 3 and a bottom arm 4. A conventional 
coordinate guide ^ iw plnr ^ H in th e flpnc e nnassemhlv generally designated hv the 
numeral 5 is located in the throat of the bending machine 1 between the top arm 3 and 
the bottom arm 4 of the framer^Z- A workpiece^ to be machined in the form of a piece 
of sheet metal 6-is held enin the coordinate guide 5 by means of etipft ^clamps ( not 
shown), and can move with the corresponding movement of the coordinate guide 
assembly 5 in the horizontal plane of the sheet meta W wnrkpiece 6. When it is moved 
by the coordinate guide assembly 5. the sheet metal wnrkpiece 6 rests on a workpiece 
aaj2£al.table 7 of the usual kind placed on top of the bottom arm 4. 

The purpose of moving the sheet metal 6 with the coordinate guide assembly 5 
is to position it opposite a mechanical bending device in th e form of a bending station 8 
on the free end of the top arm 3. At ^bending station 8, feldsbfinjia 10 of different 
lengths are made along the bending lines 1 1 with a bending tool 9. Fold e d groov e s 12 
weyegenerallv designated hv the numeral 9. The wnrkpiece 6 has been previously 
processed to prnduce a series nf panels 12 which are cut free on three sides of the flat 
sheet metal wnrkpiece 6 in the tooling cvcle before the sheet metal wnrkpiece 6 is bent. 
Grnove s Panels 13 still lying in the plane of the sheet metal 6 are also shown in Figure 
1 . The folding of one of these grnnves p anels 13 along a bending line 1 1 will be 
described below. 
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Figures 2 to 6 show the bending tool 9 as a swiveling bending tool with a 
bending cheek 14, a holdingh old-down device 15 and a workpiece support 16. The 
bending cheek 14 is composed of five segments of b e nding cheeks 17, and the 
heldiftghQldi-down device 15 is composed of five segments of holding down d e vice 18. 
Both the segments ILof the bending ch ee ks 1 7 cheek 14 and the segments J^of the 
holding down d e vice 18 ar e lined u p hold-down device 15 are aligned in a row m the 
direction of the bending line 11 defined hy of the bending cheek 14 afid-work with 
hftldm gthose of the hold -down device 15. 

The segments ILof the bending che e ks I T cheek 14 are designed as swiveling 
levers, and each has a bending arm 19 and a drive arm 20. They are mounted so they 
can swivel on a swivel axis 21 on a bending cheek holder 22 efM bending station 8. 
The drive arms 20 are supported with their free ends on a control path 2^22 which is 
provided in turn on a-lhe«control element 24. The control elements 24 can move in a 
straight line ^relative to the bending cheek holder 22. The control elements 24 can be 
connected to the piston 3§26 of a bending drive 27 viabji couplings 25. An individual 
coupling 25 is assigned to each control element 24. The couplings 25 can be engaged 
or disengaged by means of regulating devicesT £not shown}, individually between the 
control elements 24 and the piston 26 of the bending drive 27. 

Alternately, the control elements 24 and the piston 26 of the bending drive 27 
can also be coupled with^ a coupling that can be moved in the direction of the swivel 
axis 21 between the control elements 24 and the piston 26 and whose length is 
dimensioned in such a way^ that it can be arranged between one or more, or 
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maximally all* control elementST^ on one handrSA^^ and the piston 0^2^ on the other 
hand. 

It is also conceivabl e B osaible to provide a shaft-like component for coupling the 
control elements 24 and the piston ifi whnr.e26. The shaft has an axial direction which 
runs parallel to the swivel axis 21 and which has shaft sections one after another in that 
direction that are assigned to different control elements 24 and in the circumferential 
direction of the shaft, radial projections staggered relative to one another, whereby^ 
depending on the rotational setting of the shaft to its axis, a different number of shaft 
sections is effective, and so a different number of control elements 24 is connected to 
the piston 26 by Ihgjadial shaft projection s to control the number of segments 17 which 

m fjimult&neftusly actuated- 

The ratios n n factors for the feeidinghQld-down device 15 are like those on the 
bending cheek 14. A coupling part-28 is assigned to each segment ILof the 
heldinghQid-down device 4*715* By means of a setting devicer^ttee-^ot shown), the 
couplings 28 can be engaged or disengaged individually between the segments IS^of the 
heWinghoM-down device 4«I5 and the piston 29 of the drive 2Q-0f a holdin g the hold - 
down device 30tI5* The segments i&,of the heldiHghQld-down device 4*15 can move 
linearly in the direction of movement of the piston 29 on a heldiftghQld-down device 
carrier 31. Corresponding to couplings 25, couplings 28 can be replaced by 
structurally different components to produce a drive connection between the piston 29 
of the drive of the holding down d e vic e 30 of the hftld-down device 1^ and the 
segments 18 of the heldinghQld-down device i^X^ 
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The initial situation before the sheet metal r i tnrtR being mnchin e wnrkpiece 6 is 
bent 4sas shown in Figure 2 Figures 2 and Ha. The sheet metal wnrkpiece 6 shown in 
dashes 6in Figure 2 lies on the workpiece support 16. The bending eheeksgheek 14 and 
the selected b ending cheek segments 17 are in their starting position. The heidinghQld- 
down device 15 and the segments XEjyf the heWingliQld-down device are pull e d 
baek^4 ^nsitioned awav from the sheet me tal workpiece 6. The couplings 25, 28 are 
engaged. There is therefore no drive connection between the segments Jiof the 
bending che e k s I T cheek 14 and the bending drive 27 and no drive connection between 
the segments of the holding down device 18 of the hold-down device 15 and the drive 
3Q,of the heldiB^Qld-down device ^OrlL. 

To prepare for the bending process, a number of couplings 25, 28 consistent 
with the length of the fold hein g hend to he made is engaged between the piston 26 of 
die bending drive 27 and the control elements 34 ^24. and between the segments of the 
holding down device 18 of the hold-down device 15 an d the piston 29 of the drive 3Q.of 
the heWiftghQld-down device ^X5^ 

In the example shown, two couplings 25, 28 are taken from their lofC position 
in Figure 2 into their ^PvC position in Figure 3. 
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Now, if the piston 26 of the bending drive 27 and the piston 29 of the drive of the 
hel4m ghQld -down device ^15 are f»j^h ^moved in the direction of arrows 32, 33, the 
two couplings 25 engaged come to Ue^M on the two assigned control elements 24 and 
the two couplings 28 engaged come to lie on the two accompanying segments ILof the 
heldffl ghold -down device 4*715^ Thus, the two segments ILof the feeWin^Qld-down 
device 4^15 are connected to the drive 3Q,of the heldia^ycLld-down device ^15^ and 
the two control elements 24 and witii them the two accompanying segments Jiof the 
bending cheek s 1 7 cheek 14 are connected to the bending drive 27. The operating mode 
is„shown in Figure 4 exists .^ ^ 

Starting from these conditions, if the drive 2Q=of the heWis^Qld-down device 
30-I5_iS activated, the segments ILof the holding down devic e 1«hnld-down device 15 
previously activated, i.e., connected to the drive 2Q.of the heldittgMd-down device 
3015 drop down onto the sheet metal wnrkpiece 6. As a result of the positioning fltthe 
sheet metal wnrkpiece 6 i n relation to the bending station 8, the activated segments IL 
of the bel44ttghold-down device i8I5 with their projecting ends come to lie in that area 
of the sheet metal wnrkpiece 6 in which the flat gfeeveeaod 13 to be folded connects to 
the remaming sheet metal 64wnrkpiece 6 as seen in Figure §}t^ Because of the 
compressive pressure applied by the drive 3Q„of the heWift^Qld-down device SGril* 
the sheet meta l wnrkpiece 6 is secured a gainst any mnvement b etween the working 
segments 18 of the feeldiegliQld-down device 4815 and the workpiece support 16 against 
any movement.l j^ 
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Now, if the piston 26 of the bending drive 27 leaves its position shown in 
Figures and 5 and moves in the direction of arrow 32, the two activated control 
elements 24 are moved up nn tho figurenupwardlv as seen in FipuSres 5 and 1 lh-1 Id , 
The accompanying segments iLof the bending cheelcr, 1 7 cheek 14 with their drive arms 

20 thus slide along the tracks 23 of the two control elements 24. The two activated 
segments 17 of the bending ch ee ks 1 7 cheek 14 consequently swivel on the swivel axis 

21 and their bending arms 19 b end the gFoevefiaM 13 of the sheet metal & 
upward . workpiece 6 upwardly as shown in Figure 6 with their bending armr. lO Figures 
6 and llb-d. Thus, the desired leWbsM is made, and the bending tool 9 can be sent- 
bae kreturned to its initial position in Figure 2 by a return stroke of the pistons 26, 29 
and corresponding return mnvem e nt s movement of the bending cheek elementflsegments 
17 and segments 18 of the heidin^QM-down device 4*15 used for teeUngfoming the. 
sheet metal workpiecerA 

A The bending tool 9a shown in Figures 7a to 7d and 8a to 8d differs from the bending 
tool 9 in Figures 2 to 6 basically in terms of the activation and operation of flie.bending 
cheek 14a. Thus, to activate and deactivate jflie^swivel- lever-type segments 17a of the 
bending cheeks 17a£ hg£k> a switching device 34 in the form of a regulating 
BiSiQn^cylinder is used. Thus each segment 17a of the bending cheeks 1 7 cheek 14 a has 
its own regulating device 34 assigned to it. 

Segments 17a o f the bending che e ks 1 7 cheek 14a that are to be used in the 
subsequent machine teoWn goperation are pushed into a r e c e ptacl erecess 35 on a driver 
36 of a bending drive 27a by the switching device 34 on one drive arm 20a. If the 
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driver 36 is then pushed out of its starting position shown in Figure 7a into its end 
position in Figure 7d, it take ^moves the drive arm 20a or the bending cheek segment or 
segments 17a with it. As a result, the segments 17a of the bendmg cheeks 17a in 
qu e stion 14a swivel on their swivel axis 21 and deform the sheet metal fiworkpiece 6 to 
the desired extent by means of €^ bending arm 19 a in th e way d e sir e d . Segments 17a 
of the bending che e ks 17 cheek 14 a that are not used when the sheet metal workpiece 6 
is tftole dhent are pushed out of the r e ceptacl erecess 35 on the driver 36 of the bending 
drive 27a by the respective switching device 34 or kept m the disengaged position. As 
shown m Figures 8a to 8d, the driver 36 is then pushed horizontally without the 
disengaged segments of the bending cheeks 1 7 cheek 14 a swiveling on the axis 21 eftn^ 
deform the sheet metal 6 b e ing d e form e d. workpiece 6. 

A double tool 37 shown in Figure 9 aniincludes two bending teetelooL 
assemblies 9 that correspond to one another in design and function and are 
arrang e d disposed 180° from one another. On one and the same side of the sheet of 
metal 6 being machined therefore are a heldin^^-down device 15 of the-one bending 
too l assembly 9 and a bending cheek 14 of the other bending tool assembly 9. Because 
of this design, folds can be made in opposite directions on the bending teetelooL 
assemblies 9. A grnov eThe panel of flie.sheet meta l workpiece 6 folded under is shown 
in Figure 9. 
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Couplings 25, 28 can be used on both sides of the sheet metal wnrkpiece 6 
optionally to activate a bending cheek 14 or to activate a heldingMd-down device 15. 
Depending on which bending tool part is activated, a hydraulic drive works as a 
bending drive 27 with piston 26 or as the drive of a heidinghQld-down device SOJJ with 
piston 29. 

In Figure 10, the bending station 8 is integrated into a mechanical 
arrnngemen t machine tool 38 for mnchinin gp rocessing a sheet metal 6-tbatwnrkpiece 6 
and it also includes a mechanical cutting device 39 for machine- cutting the sheet metaL 
wnrkpiece 6. The cutting device 39 is a punch in the example shown. Other 
conceivable examples are water, a-plasma and/or laser-cutting devices. With the 
cutting device 39, first the grooves on three sides are cut free tn provide the panels on 
the flat sheet meta l wnrkpiece 6. Then, the sheet metal wnrkpiece 6 is positioned 
wityix the coordinate guide 5 opposit ein the bending station 8 in such a way^ Q that the 
flat gfeevescana^ can be feldedbsflt as show n by the bending station 8.^ 

The machine functions are CNC-controUed on all the machine-tooling devices 
described above. 
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Pat e nt Claims 
irepning detailed description and attached 

drawings that the bending tnnl assembly of the nresent invention can he readily adjusted 

for bending different lengths of the workpiece and that the components ca 

fabricated and assembled 
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Having thus described the invention, what is claimed is: 

1 . A mechanical bending devleea pparatus for bending flat workpieces- 
e s pecially sheet m e tal r6^>r-w4ih including at least one bending tool assembly (9, 9a)T 
which has at least one tool part that can be moved by means of a bending iQoLdrive (27, 
27a V wher e i n to bend the workpiece can be b e nt along a bending line (11) by being 
acted on by the part of th e movable tool that mov e s, and the movable part of the tool 
inrlnH ftQ a f^ ^mmt^ of thn tnn\ pnrtr. nnft nftftr nnnther inpart said movable tool part 
comprising a multiplicity of adjacent segments disposed along the direction of the 
bending line (11), characterized by th e fact that at least on e s e gment of the tool part can 
h e connected optionally and each operatively connectable to the bending drive (27, 
27a4A^ to permit ready variation of the number of segments so connected and therebv 
the operative length of the movable tool part . 

2. The mechanical bending devic e in Claim 1 , charact e rized by th e fact that 
n flwiv e ling bending tnnl h provided asapparatus in accordance with Claim 1 wherein 
the bending tool (9, 9a) is a swivelable bending tool with a movable tool part in the 
form of a bending eheefc scheek (14, 14a) that can swivel on a swivel axis (21) running 
in the direction of the bending line (1 1)* and by th e fact thaU ^hStein the bending 
€heefeS£h£eK (14, 14a) rnntnin fi fl gnn e nt of the tool parts in th e formis comprised of a 
multiplicity of segments of th e b e nding che e ks (17, 17a), at least enesonie of which can 
be optionnnv selectivelv connected to the bending jooLdrive (27, 27a) and can be 
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swiveled on the swivel axis (21) when the drive connection is mad 
produce the bending action on the workpiece. 
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3. The mechanical bending device in one of the preceding claims, 
charact e rized by th e fact that at least on e segment of the b o nding chcoks (17, 17a) is 
de r, igned a r, oapparams in accordance with Claim 2 wherein at least some segments (17. 
17a^ of the bending cheek (14. 14a) are two-arm ' iwiv e ling l e verswivelahle levers with 
a bending arm (19, 19a) provided on one side of the swivel axis (21) for acting on the 
workpiece and bending it, and with a drive arm (20, 20a) provided on the other side of 
the swivel axis ni y fnr nptinnnlly cnnnficting th e drive for selective connection to the 
bending iooLdrive (27, 27a). 
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4. The mechanical bending d e vic e in on e of th e preceding claims, 
chnrncteriyed hy thp fnct rhnt a pparatus in accor d ance with Claim 3 wherein at least one 
wive lswivelahle lever can be engaged by m e ans of a switching device (34) on the drive 
arm side in a receptacl e^ecgSS (35) on a driver (36) of the bending drive (27a) or 
disengaged from that receptacl e recess (35), whereby the connection between the 
jwiw lswivelahle lever and the bending drive (27a) is made m the engaged mode and is 
broken in the disengaged mode. 
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5. The mechanical bending device in one of the preceding claims, 
chnrncteriyed hv th e fact fhnf it hnnapparatus in accordance with Claim ?^ wherein there 
is included a control element (24) with a track (23) between at least on e swiv e l 
tevft fsnme of said swivelahle levers and the bending drive (27 ), wher e by the swiv e l 
tevftp- k and some swivelahle levers are supported on the drive arm side on the track 
(23) of the control (1 4 V and it can heelement (24V said swivelahle levers being 
selectivelv connected optionally to the bending drive on the bending ^oLdrive side by- 
means of a switching device, whereby^ when the drive connection is made between the 
control element (24) and the bending ^oLdrive (27), the swiye tswivelahle lever is acted 
on by the track (23^ of the control element (24 ^ via itfi track (23 ^ on the drive arm side 
and can thereby swivel enabOUt the swivel axis (21) when there isto produce the 
bending action on the workpiece. 

6. The mechanical bending d e vice in on e of the preceding claim s , 
rhnracterized hy the fact thatapparatus in accordance with Claim 5 wherein the 
switching device for optionall y selectively connecting the control element (24^ and the 
bendi ng tool drive (27) has at least one coupling part (25) that can be selectivelv 
engaged ofand disengaged between the control element (24^ and the bending tool drive 
(27), whereby the connection between the control element (24^ and the bendingj^ 
drive (27) is made wkhiffilien the coupling part (25)is engaged and broken with the 
coupling part (25) is.disengaged. 

22 
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7. The mechanical bending d e vice in one of the preceding claims, 
chnrnct e ri/ed hy th e fact thatapparatus in accordance with Claim 1 wherein the bending 
too l assembly (9, Qa V designed nr. a swiveling bending tool, bar , n holdi ng is swivelable 
and includes a hold -down device (15) extending along the bending line (11), by means 
of whichfi fljiiat the workpiece can be acted efiamon in theits transverse direction of its 
flat extension and can thereby be fixed between the heWingiQld-down device (15) and a 
workpiece support (16) on the side of the workpiece opposite the heldift^Qld-down 
device (15), nnd by the fact that the holdi ng said hold -down device (15) include s being 
comprised of a multiplicity of adjacent segments of the holding down devic e (18) one 
aft e r another i n flS^ disposed along the direction of the bending line (11), at least 
ene^me of which can optionally b e selectively connected to a drive the 
holdi nghold -down device (3Q15) and can be transf e rredm o^ into a position where it- 
aet sthey act on the workpiece by producing a drive connection , wher e by whe n to bend 
the worlq)iece is bent, segments of th e holdin g with the segments (18^ of the hold -down 
device (4*15) and segments of the b e nding che e ks (17, 17a) of the bending cheek (14. 
14a> working together at the same time with^hen the drive of the heldinghoM-down 
device (3QI5) or wife-the bending.,^ drive (27, 27a) are connected thereto. 

8. The mechanical bending d e vic e in one of the prec e ding claim s , 
chnrncteri7.ed hy th e fact rhatapparams in accordance with Claim 1 wherein there are at 
least two swivelable bending tools (9) are provided in the form of awivei b e nding 
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toft ktnol assemblies (9) . each of which has a bending cheek (14) that can swivel, with 
at least one segment of the bending che e ks (17) that can be connected optionally^ flma. 
segments (17^ of the bending cheek (14^ being selectively connectahle to the bending 
iQOLdrive (27) and a heldinghQld-down device (15), whereby the bending cheek (14) of 
one bending tool assembly and the heldiHghQld-down device (15) of the other bending 
tool assembly (9) are arranged on one and the same side of the workpiece. 

9. The mechanical bending device in one of the preceding claims, 
characterized by the fact thatassemhly in accordance With Claim 8 wherein on at least 
on one side of the workpiece^X^i, the hdidiBghQld-down device (15) has a drive (30), 
and the bendmg looLdrive (27) of the one and th e drive of the holdingh old-down device 
(5015) of the other bending tool assembly (9^ have at least one common drive element. 
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40;- A m e chanical arrang e ment for machining 10. A machine tool for hendinp 
panels on a flat workpieces , especially sheet metal (6), charact e rized by the fact that at 
l e ast one m e chanical b e nding device (8) according to one of Claims 1 to 9 and also J ^X^ 
including! 

la} at least one mechanical cutting device (39) for machin e cutting 
workpiec e s ar e provid e d, wh e r e by vyorkpiece parts can be b e nt and machin e cut by 
m ^ nm of the mechanical cutting devic e (39V cutting hendahle panels in the 

workpiece; and 
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Abstract 

ib) at least one hendinp tool assemhiv (9. 9a^ including at least one 
tool part that can he moved hv means of a hendinp tool drive (27. 27a^. to hend the 
workpiece along a ben ding line H I") by being acted on hv the movahle tool part- 
said movable tool part comprisinp a multiplicity of adjacent segments disposgd g 
along the direction of the bending line HIV and each operativelv connectable to the 
bending drive (21. 21 W to permit readv variation of the nmn^er of segments SO 
connected and therebv the operative length of the mOY^hle tOQl part. 
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A machine tool for bending panek on a flat workpieces (6'> in accordance 
with Claim 10 wherein the hendinp tool (9. Qa't is a swivelahle bending tool with a 
movable tool part in the form of a bending cheek (U. 14a^ that can swivel on a swivel 
axis (2U ninninp in the direction of the bending line n 1 V and wherein the bendin^r 
cheek n4. 14a^ is comprised of a multiplicity of sepments (17 17aV at least some of 
which can be selectively connected to the bendinp tool drive (27. lla) and can he 
swiveled on the swivel axis (2U when the drive connection is made to produce the 
bending action on the workpiece. 

A machine tool for handing panels on a flat workpieces (ft) in accordance 
with riaim 1 1 wherein at least some segments M?. 17a^ of the bending cheek (U. 14a^ 
are two-arm swivelable levers with a bendin^r arm HQ, 19a^ provided on one side of the 
swivel axis (2U for acting on the workpiece and bending it. and with a drive arm (20. 
20a^ provided on the other side of the swivel axis (2U for selective connection to the 
bending tool drive (7.7. ?.7aV 

^ A machine tool for bending panels on a flat workpieces (6^ in accordance 
with Claim 12 wherein at least one swivelable lever can be engaged bv a switching 
device ^4^ on the drive arm side in a recess HS^ on a driver (^6^ of the bending drive 
r27a^ or diseng a ged from that recess H SV wherebv the connection between the 
swivelable lever and the bending drive (27a^ is made in the engaged mode and is broken 

in the disengaged mode. 



PLC/30538/1012/64»Wi66a22fi2vl 
e8Q3/4'l23/03-HRT/ 



27 



1±. A machine tnnl for bending panels nn a flat wnrkpieces (6^ in accordance 
with Claim 12 wherein there is included a conrrnl element (24^ with a track (23^ 
between at least some of said swivelahle levers and the bending drive (21) and some 
swivelahle levers are supported on the drive arm side o n the track (2^) of the control 
element (24V said swivelahle levers being selectively connected to the bending drive on 
the bending tool drive side hv a switching device, whereby, when the drive connection 
is made between the control element (24^ and the bending tool drive (21Y the 
swivelahle lever is acted on by the track (2^\ of the control element r24'> on the drive 
arm side and can thereby swivel about the swivel axis (2]) to produce the bending 
action on the workpiece. 

A machine tool for bending panels on a flat workpieces (6^ in accordance 
with Claim 14 wherein the switching device for selectively connecting the control 
element (24) and the bending tool drive (21) has at least one coupling part (25) that can 
be selectively engaged and disengaged between the control element (2A) and the 
bending tool drive (21). whereby the connection between the control element (241 and 
the bending tool drive (21) is made when the coupling part (2'i^ is engaged and broken 
with the coupling part (25) is disengaged. 
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A machine tool fnr hendinp panels on a flat wnrkpieces (6^ in accordance 
with Claim 10 wherein fhe bending tool assembly (9. is swivelahle and includes a 
hold-down device (\5) extending along the bending line (\ IV so that the workpiece can 
he acred upon in its transverse direction and c an thereby he fixed hetween the hold- 
down device CIS) and a workpiece support (16'^ on the side of the workpiece opposite 
the hold-down device H ^V said hold-down device being comprised of a 
multiplicity of at^acent segments (m disposed along the direction of the bending line 
n 1 V at least some of which can he selectively connected to a drive for the hold-down 
device and can he moved into a position where they act on th e workpiece hv 
producing a drive connection to hend the workpiece with the segments MS't of the hold- 
down device n and segments H? 17a^ of the bending cheek (14. Ua^ working 
to gether at the same time when the drive of the hold-down device CIS) or the bending 
tool drive (TJ TJn\ are connected thereto. 

IL A machine tool for bending panels on a flat workpieces (f{\ in accordance 
with Claim 10 wherein there are at least two swivelahle bending tool assemblies (9). 
each of which has a bending cheek (14^ that can swivel, with at least some segments 
(M^ of the bending cheek being selectively connectable to the bending tool drive 
(21^ and a hold-down device (\5). whereby the bending cheek (141 of one bending tool 
assembly and the hold-down device nS) of the other bending tool assembly (9^ are 
arranged on the same side of the workpiece. 
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A mechanical b e nding d e vice and a m e chanical arrangement with this type of b e nding 
d e vice. 

Jl&^ a machine tool for bending panels on a flat workpieces (6^ in accordance 
with Claim 17 wherein on at least on one side of the workpiece (6V the hold-down 
device (15^ has a drive f30V and the bending tool drive (21) of the hold-down device 
(15^ of the other bending tool assembly (9^ have at least one common drive element. 
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ABSTRACT 

A mechanical bending device (8) for bending flat workpieces , especially s heet 
metal (6)7 has at least one bending tool assembly (9Vr which includes at least one tool 
part that can move by means of a bendi ng tool drive (27). When acted on by the tool 
part that moves, the workpiece can be bent along a bending line (1 1). The movable 
tool part ba f;iR comprised of a multiplicity of adjacent segments of the tool parts one 
after anothe r disposed in the direction of the bending line (11), at least one of which 
segments c an h e selectively connected optionally to th e b e nding drive (27). A 
m e chanical arrangement for machining flat worlq)iec e s, esp e cially sheet metal (6) 
includes, besides the mechanical b e nding device (8) described, a mechanical cutting 
d e vic e . O nt o the bending tool drive (27"^ to provide the desired operational length for 
the bending tool assembly. The machine tool incorporating the mechanical bending 
device tfO^an also include a mechanical cutting device so that workpiece parts can be 
both b ent and marhinp rut hy mpnnr, of th < ^ mftchnniral cntting dPArjce cut in the same 
machine tool. 



(Figur e 2) 
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